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(54) Stiffening structure for a windscreen wiper blade. 



(57) A vertebra for the blade rubber of a windscreen wiper comprises a pair of rails (25, 27) located 
longitudinally in side grooves in the blade rubber, the thickness of the rails varying (at 39), at least over 
part of their width, to vary the flexibility thereof. 
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This invention relates to a vertebra for a windscreen wiper blade. 

Today, the majority of windscreen wipers have a blade construction comprising a so called "blade rubber" 
which may be formed from rubber or another elastomeric material and a harness including a main yoke and at 
least two subsidiary yokes pivotally connected to the ends of the main yoke. These subsidiary yokes carry claws 
5 where they are in contact with the blade rubber, the claws engaging in slots or recesses in the blade rubber 
so as to hold the blade rubber and also to transmit to the blade rubber a force which is generated by a spring 
device associated with an arm which carries and drives the blade. 

In order to cope with the conditions necessary to effect a good wipe of the windscreen, particularly where 
the windscreen has a variable curvature, it is necessary for the blade rubber to be relatively flexible about a 
10 longitudinal plane at right angles to the windscreen to enable the blade to lean over to one side or the other 
during reciprocating movement of the blade while, at the same time, it must be maintained relatively inflexible 
transversely parallel to the windscreen so as to maintain the blade rubber in a substantially straight line. Fur- 
thermore flexibility must be achieved in a direction towards and away from the windscreen to allow the blade 
rubber to follow the contour of the screen. 
15 To this end, the blade rubber is usually provided with a stiffener in the form of a vertebra which allows move- 

ment to and from the windscreen while preventing flexibility at right angles thereto. One such vertebra is the 
so called "twin rail" vertebra in which a pair of rails formed of generally planar strip are located in longitudinal 
grooves on opposite sides of the blade rubber with their minimum dimension at right angles to the windscreen. 

With the advent of higher vehicle speeds, the pressure distribution on the blade rubber can become critical 
20 for an effective wipe with high airflow velocities and in order to achieve the desired pressure distribution as 
transmitted to the windscreen.variation in flexibility of the blade rubber perpendicularly to the screen is required. 
Furthermore, where the curvature of the windscreen is particularly large, certain parts of the blade rubber 
require different flexibilities to permit the rubber to follow the contour of the windscreen while, at the same time, 
enabling the wipe characteristics of the blade to be maintained. To this end a number of proposals have been 
25 made for achieving this variation in flexibility with varying success. 

The present invention seeks to provide for a variation of the flexibility and/or pressure distribution of a 
windscreen wiper blade rubber along its length in an effective and simple manner. 

According to the invention, a vertebra for the blade rubber of a windscreen wiper comprises a pair of rails 
located longitudinally in side grooves in the blade rubber, the thickness of the rails varying, at least over part 
30 of their width to vary the flexibility thereof. 

In one embodiment of the invention, the thickness of the rail is varied across the entire width, the width of 
the rail at the points of reduced thickness being increased. 

In a second embodiment of the invention the thickness of the rail is reduced only along its margins. 

Preferably the thickness of the rails is reduced by flattening parts of the rail. This may be achieved by a 
35 rolling operation or by applying pressure thereto, particularly in small areas along the rail margins. 

The reduced thickness of the rails may be provided as individual short lengths at specific points along the 
blade rubber or may be provided to encompass relatively long lengths of the rail. 

In one specific embodiment, the rail may have a normal thickness part extending from one end of the blade 
rubber to a position beyond the central part thereof, only a region adjacent to the other end being of reduced 
40 thickness. In an alternative embodiment, the rail may have both ends of reduced thickness with only the central 
portion of normal thickness. 

The invention will now be described in greater detail, by way of example, with reference to the drawings, 
in which:- 

Figure 1 is a side view of a windscreen wiper blade to which a vertebra in accordance with the invention 
45 can be applied; 

Figure 2 is a sectional view of the blade rubber, with the harness removed for clarity, showing the cross 
section of the vertebra rails taken on the line II - II of figure 1 ; 

Figure 3 is a sectional view of the blade rubber imiiar to figure 2 but taken on the line HI - III of figure 1 ; 
Figure 4 is perspective view of a one form of rail forming one half of a vertebra in accordance with the inven- 
50 tion; 

Figure 5 is perspective view of a one form of rail forming one half of a vertebra in accordance with the inven- 
tion; 

Figure 6 is a partial side view of the windscreen wiper blade of the type shown in figure 1 showing pressure 
distribution with a known vertebra construction, and 
55 Figure 7 is a partial side view similar to figure 6 but showing the pressure distribution with a verrtebra con- 

struction in accordance with the present invention. 

Referring firstly to figures 1 to 3, there is shown a windscreen wiper blade 1 comprising a blade rubber 3 
carried by a harness 5. This harness 5 comprises a main yoke 7 carrying a secondary yoke 9 at each end. 
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Each secondary yoke 9 carries a tertiary yoke 1 1 at its inboard ends 13. Both ends 15 of the tertiary yokes 1 1 
and the outboard ends 17 of the secondary yokes 9 are provided with claws 19 which are arranged to engage 
slots or recesses 21 in the blade rubber 3 to retain the blade rubber 3 on the harness. 

The blade rubber 3 shown has a stiffening structure or vertebra 23 in the form of two rails 25 and 27 which 

5 are of substantially the same length as the blade rubber 3 and are located in longitudinally extending slots 29 
therein. The rails are retained in the blade rubber 3 by virtue of the slots 29 in which they are positioned being 
closed at their ends 31 (Figure 6) and by virtue of the fact that they lie between the claws 19 of the yokes 9 
and 1 1 . In order to locate the blade rubber 3 in position within the harness 5, the rails 25 and 27 may be provided, 
towards one end with protruding parts (not shown) carrying slots, the sides of which lie on opposite longitudinal 

10 sides of one of the claws 19 in known manner. 

Figure 2, as well as being a section on the line II - II of figure 1, shows the cross section of the previously 
known rubber and vertebra. It shows that the rails 25 and 27 lying in the slots 29 in the blade rubber 3 had a 
flat form with a rectangular section whose narrowest side extends at right angles to the windscreen or parallel 
to the longitudinal central plane of the blade rubber 3. From this, it will appear that, apart from a possible small 

15 variation at the claw retention parts (not shown), the flexibility of the blade rubber 3 permitted by the vertebra 
23 will be substantially constant throughout its length. 

As previously stated, it has been determined that for many applications, particularly in the fields of wind 
lift at high speeds arid variations in the curvature of the windscreen, it is desirable to enable the flexibility of 
the blade rubber 3 to be variable over its length in order to enable an advantageous pressure distribution to be 

20 achieved. In the present case, the flexibility of the vertebra 23 of the blade rubber 3 is varied by a variation in 
the thickness of the individual rails 25 and 27 at various points along their length. 

Figure 4 shows a part of a vertebra rail 25 or 27 in perspective view in accordance with a first embodiment 
of the invention, the two end portions 35 and 37 being of the original thickness and the intermediate portion 39 
having a reduced thickness, and also an increased width, whereby an increase in the flexibility of the vertebra 

25 rail 25 or 27 is achieved in this area. The change in the thickness can be achieved in any suitable manner, for 
example by rolling or pressing. Figure 3 shows a section of the blade rubber 3 and vertebra 23 taken on the 
line III - III of figure 1, at which section, the reduced thickness of the vertebra rails 25 and 27 is present. As can 
be seen, both vertebra rails 25 and 27 have a reduced thickness and increased width as compared to the normal 
thickness and width which can be seen behind the section. 

30 Figure 5 shows a part of a vertebra rail 25 or 27 in perspective view in accordance with a second embodi- 

ment of the invention, the two end portions 45 and 47 being of the original thickness and the middle portion 49 
having a number of areas 51 having a reduced thickness, and also an increased width, whereby an increase 
in the flexibility of the vertebra rail 25 or 27 is achieved in this area. The change in the thickness can be achieved 
in any suitable manner, for example by a punching operation. 

35 The table provided below shows typical section arrangements for a windscreen wiper blade having double 

end flexibility and single end flexibility and in which Normal thickness is indicated by N and reduced thickness 
by R- 
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The pressure distribution provided by the usual known vertebra construction on a curved screen is shown 
in figure 5, while the pressure distribution using a vertebra in accordance with the invention, and as indicated 

25 in the above table, is shown in figure 6. In these figures, one half of a windscreen wiper blade is shown, the 
pressure acting on the windscreen being indicated by the lengths of the shafts of the arrows p while the pressure 
applied to the various parts of the wiper blade harness 5 by the wiper arm 41 is shown by the relative sizes of 
the arrows P. From this it will be seen that, in the known arrangement, the pressure on the windscreen is largest 
at the points of action of the claws 19 tailing off to a smaller value between the claws 19. 

30 Because of the curvature of the windscreen, the end of the blade rubber shown in figure 5 is not in contact 

therewith and thus the pressure at this end is reduced to zero. This also causes a slight shift of the pressure 
peak from beneath the claw 19 of the tertiary yoke 1 1 towards the end of the blade. 

The increased flexibility of the end of the blade in accordance with the present invention and as shown in 
figure 6 can clearly be seen at the blade end. This flexibility allow the end of the blade to follow the curvature 

35 of the windscreen and provides for an evening out of the pressure distribution. 

The pressure distribution provided by such an arrangement is shown in Figure 6. In this figure, one half of 
a windscreen wiper blade is shown, the pressure acting on the windscreen being indicated by the lengths of 
the shafts of the arrows p while the pressure applied to the various parts of the wiper blade harness 5 by the 
wiper arm 41 is shown by the relative sizes of the arrows P. From this it will be seen that the pressure on the 

40 windscreen is largest at the points of action of the claws 19 tailing off to a smaller value between the claws 19. 
As can also be seen, the flexibility of the end portion of the vertebra 23 enables the pressure at the claws 19 
at the ends of the blade 1 to become substantially the same as that at the inboard claws 19. 

It will be appreciated that various modifications may be made to the above described embodiments without 
departing from the scope of the invention. For example, while two proposed schemes have been shown for the 

45 arrangement of the flexible and non flexible parts of the blade vertebra 23 have been shown, any other suitable 
scheme could be used. Thus, the arrangement could be such that the pressure exerted by the blade rubber 3 
on the windscreen could be made more constant over the length of the blade. Fine tuning of such an arrange- 
ment could be achieved by varying the reduction in thickness along the length of the vertebra rail 25 or 27, 
thus producing either a stepped or infinitely variable variation in the flexibility. 

so While in the embodiment of figure 5, the rail has been shown as "edge punched" , a reduction of the thick- 

ness of other parts of the rail could be used. Thus the middle part of the rail could be of reduced thickness while 
the edges or margins of the rail could be maintained at the original thickness. Instead of providing the reduced 
thickness in such a way that the reduction takes place from both faces of the rail, the reduction could take place 
from only one face of the rail, leaving the opposite face of the rail flat. 

55 Furthermore, the reduction in thickness could be produced in short lengths, similar to the lengths involved 

in the embodiment of figure 5 but extending across the entire width of the rail. It will also be noted that with the 
reduction in thickness there comes an increase in width of the rail. If desired this extra width may be removed 
by "shaving" the rail down one or both edges. 
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From the foregoing, it will be seen that the invention can, in its specific embodiments, provide a variation 
of the flexibility and/or pressure distribution of a windscreen wiper blade rubber along its length in an effective 
and simple manner. 

5 

Claims 

1. A vertebra (23) for the blade rubber (3) of a windscreen wiper comprising a pair of rails (25, 27)Iocated 
longitudinally in side grooves (29) in the blade rubber (3), characterised in that the thickness of the rails 

10 (25, 27) varies, at least over part of their width to vary the flexibility thereof. 

2. A vertebra as claimed in claim 1 , characterised in that the thickness of the rail (25, 27) is varied across 
the entire width, the width of the rail (25, 27) at the points (39) of reduced thickness being increased. 

15 3. A vertebra as claimed in claim 1 , characterised in that the thickness of the rail (25, 27) is reduced only 
along its margins (51). 

4. A vertebra as claimed in any preceding claim, characterised in that the thickness of the rails (25, 27) is 
reduced by flattening parts (39) of the rail. 

20 

5. A vertebra as claimed in claim 4, characterised in that the flattening of the rail (25, 27) is achieved by a 
rolling operation. 

6. A vertebra as claimed in claim 4, characterised in that the flattening of the rail (25, 27) is achieved by apply- 
25 ing pressure thereto. 

7. A vertebra as claimed in claim 6, characterised in that the pressure is applied in small areas (51) along 
the rail margin(s). 

30 8. A vertebra as claimed in any preceding claim, characterised in that the reduced thickness of the rails (25, 
27) is provided as individual short lengths at specific points (39, 51) along the blade rubber (3). 

9. A vertebra as claimed in any one of claims 1 to 7, characterised in that the reduced thickness of the rail 
(25, 27) is provided to encompass relatively long lengths of the rail (25, 27). 

35 

10. A vertebra as claimed in claim 9, characterised in that the rail (25, 27) has a normal thickness part extend- 
ing from one end of the blade rubber (3) to a position beyond the central part thereof, only a region adjacent 
to the other end being of reduced thickness. 

40 11. A vertebra as claimed in any one of claims 1 to 9, characterised in that the rail (25, 27) has both ends of 
reduced thickness with only the central portion of normal thickness. 
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